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(57) Abstract 

An image forming material and an image 
forming method which are capable of 
accommodating a direct laser drawing method, 
producing an image of a high resolution easily 
and performing an image forming operation 
easily in a bright room, lithographic printing 
plate manufacturing method and apparatus, a 
lithographic printing plate making method, and 
a printed wiring board manufacturing method 
are provided. Concretely speaking, an image 
forming material having a layer of thermally 
meltable fine particles on a base material, and a 
method of forming an image on a base material by melt-fixing the portion of a layer of the thermally meltable fine particles of the image 
forming material which corresponds to an image portion, and then removing the portion of the layer of thermally meltable fine paticles which 
corresponds to a non-image portion are provided. The layer of thermally meltable fine particles can be melt-fixed by a laser. The removing of 
the non-image portion of the layer of thermally meltable fine particles can be done more easily by providing a layer of an alkali-soluble resin 
between the base material and the layer of thermally meltable fine particles, and applying an alkali solution to this layer of an alkali-soluble 




Page: 1 



(S7)g& 



AM T/V*=.T 

at si— *i»yr 
au a— *h7jjr 
az r-g/u/wy-iry 



GB *B 
CD 

GE -yiV'JT 

GH *T~f- 

CM #VtfT 

GN ¥=T 

gw *=t • tru-jj- 

GR 

HR ?om 

HU 

ID -ffW/T 

IE T^fA^VK 

1 L -f * 

IN 4 f K 

IS T-f*?XK 

it ^*yr 

JP B# 

KE ir-T 

KG *A-***> 

KP *tm» 

KZ *f7^#y 



lk • jy* 
lr y^yr 

LS 

lt y hT*7 

LU M 

LV 7hVl7 

MC *^-a 

MD *WK7t 

MG A- 

MK ^irK=riB3.-a-^7 5'-fr 



ML 



<ry 



MN *fsU. 

mr *-y#=r 

MW 7 
MX 



NZ sa-'i?-?!' 
PL nX-J^F 
PT */H»J!fA- 



S G 



SN 

sz *9y?>K 

TD ^+-K 
TG rf— 
TJ 

TM r/V^^=.-» ; 

T R SAO 

TT HJr^K 

UA St/ 1 ?*-)- 
UG 



zw yi/^yx 



Page: 2 



WO 99/10186 

1 

m m * 

5 

mm 

15 -?*!>o 

tlSo ^'J> h0£^^©«^(C*j^Tfe. i-yfV^^HIf; 

25 ^T'/fW? * l-^H 'J J; ot'f x,f>^i/^H 



PCT/JP97/03819 



Page: 3 



WO 99/1 0186 PCT/JP97/03819 

2 

asuFtiSo wm^ntz^wm^ mutx. M^mmtx^mmzti 
zzamt. mzwmzntzUftotiim&mtix, £««ic*t*38# 

f^fiiM^jsfeWx &&a<»i»\ ^a^n-y hs-eo&gfcbw* 

fc> ft tttfte b ft ^ t V * 9 # * o tZo 

^:Z.X\ C<D£oK : J7 wt&^y * V # U v - JC&H-t s t 
BMM#&T\ ft&^ffl^fc^foWS&sM-e 1 7 8 9-f£fg, W9 
25 - 1 7 1 2 4 9^&#JcBfi*$ttW5o #&¥4 - 6 1 7 8 9^&fRTfcL « 



Page: 4 



WO 99/10186 PCT/JP97/03819 

3 

r jv n m^mmxmmt s®«/&#&^r^ t$ nx ^ § 0 

£/ Cs #^¥9 - 1 7 1 2 4 9-t^fg(C« N ^)S^-X£D^7Ktt^®±©s %l 
#&¥4-6 1 7 8 9 ^&$BIBiS©®«J&;fr&T1is ^®^'7^^7 'J tfekfg 

#&fl¥9 - 1 7 1 4 2 9-^^la«4©®«^^(Cfc^Tfe^ m%^£iT 

iznLxT-m&tte&fr, *m&*mm.i-z>tztbicte, &<(Dm7mm^m j im 
15 &&$cfi^ tx^mtum \> Bfc7M£MMtts&&M?©*# 

5fe^5££ic*£ £ <h ^ 9 P«TO<£> o /Co £ tz, 4 - 6 1 7 8 9 &fgfB*£© 

\i>*-j\'m^\:xLtvm<z>fflmk&-otz 0 mz^^ i-mm^m^M) 

j&<*fc£3ttSo #F«9 - 1 7 1 4 2 9^-&f6Tte. ^KttlS^J^WTS^ 
25 $ bi:, 4 - 6 1 7 8 9 J:0'#F^ 9 - 1 7 1 4 2 9 ^t&WX 



Page: 5 



WO 99/10186 PCT/JP97/03819 
4 

lo ( l ) g#±ic. ^Stttmii^l^ISttr^SiSMM^o 

15 (4) *#±ic, 7;u*U^^»&Sti^Bktt«t4?«t*«IJc#"rs®« 
(5) iniB^mttM^®««^^#W-r^±fB (1) I2««®MM 

20 TOo 

i&ira£t§rw«±i5 (2) imvmmmm* 

(7) ifiBmSj»tt«l[tfl[ : FS*^!»iRSiJ^#W1-S±iB (3) !2«0®^JfM 
25 ( 8 ) 7)\<ii ^WSfect^MmttMiTJl©^^ < t 

M£ij£^rf£±ie (4) ia«©ii«^}So 

(9) 7;i/#'J ^«S^Mz£-e?FM-r^±IE (4) t/ttt (8) ie«<b 



Page: 6 



PCTA1P9'"038'» 

WO 99/10186 

(7) (8) ©t'-fnfrE«®HflH&JS2i&> 
5 (8) »,„- 4t ^ 

8 ) E«®a«««**» , , ... f(0 ffl 

(14)»tt*<SSi]l!SfflSi#»^*^ (0 - (2> ' (5) ' ( 

4 ±15 (4 ) *fc« ( 8 ) «*»■•»***> 
20 (5) (6) (Ol'ftli'WttlStW. 

C i9)ti»^u>i-«««»' B ***' e **- t,BCS) ' C 

(71 (8) o^-fniWE*®**^*** 0 

25 ( 8 ) Ifi«©®&3&Ji£fr&° _ 1D , _ . 

C2 O ^^^BWM*^*^ T/U*U**«M* 

V-^MWEWS-tE (4) *fctt (8) E * WH «^° _ 
(2 2) ■WW.MIWP*^ flWiM,M * 1 



Pag : 7 



(23) mssmm*. mm^mvimcD^mm^m^tzn'm^t^mm 

5 ffttfitf^&^^ia (2 2) I5«©¥JKWWjJK©t!l^& 

(2 4) mmtmmmmtt&v&mzmiu mmmmmvo* 

(25) mfc#M<nmm*&m?z>^m<i&*)v-jWT*<jr>r>T, 
m t mmmitte.¥-mmm<D^ t -mat s $mhb k isj # § 
is #a*wr«±i2 (2 4) ie«©^)igEn«cD^it^g 0 

K<r<5^&£W-r£±is (2 4) *fci± (2 5) ia«o¥)E93»ijiisossussao 
(2 7) mexMu- /unarms s_ti2 (2 4) 

ttzte (2 5) ©l^^n^lBifcoTOgiMiRoiKtStllo 
20 (2 8 ) Wl&iiQ u -/^OTSIC KflBft^¥JKEPJei|JK®Xffi^R* LT 
«b@£«¥S£WU 3&^o5MB«*»iEJi#a*W-r*±IE (2 4) *fcli (2 
5 ) IB«©¥JEWIffl)K©Sl!iiigBo 

(29) m^^mmm^mitm^zmmm^myL^mm^mf. mmt 

(3 0) MI5«l*l»tta*S5L^MJCjtiRJRSiJ*lfWtS±i5 (2 9) 

(3 1) Bifg&jfeftJRSiW 6 0 0 nm&±©fcg«{C!IMXffi:*:£*r U 6 0 
0nm*j||©*fiT?ttKJR*<S^:«©l/2-e*<5±l2 (3 0) IB^OWTO 



Pag : 8 



^7t^mit^-^±f5 (2 9) ~ (3 1) w^irnfrim(D¥¥&mm<D%if&jj 

si5(c)ig®{c*fL^^«M-r'S±ia (2 9) - (3 1) cDv^~n^ie«g©¥ 

(34) Huie«tt¥^En«©^®^^^ttii^i l tzmz'<-~ > 
^fT9±ie (2 9) ~ (3 1) <D^?nMm<D¥mmm<D®if&-%&o 
io (35) mtmit^ffemmfr*- nm.T*& k> , immb^mmm^n l 

ymm&no±i£. (2 9) - (3 o (D^nMmow-mmmomf&jj&o 
(3 6) mmmit&¥Mmmt)<tfisw.-v&t), mmmmm^^m^i&if 

15 L^{c/<-->rra^T9±ie (2 9) ~ (3 1) ©^-rtiMa«cD«En 
25 1 7 jix >j nr^»i£P&£-r 5:iia^x 7 f>/i/^h mz&jfctz 

(3 8) »IWfe»R©'J><£< tt>frffi«c#mJl*«;tJ-feimSJCx;l/-*-yl/ 



Page: 9 



WO 99/1 01 86 PCT/JP97/0381 9 

8 

(3 9) t;u* y^^iBJifcj:CJfJ»*tt*»tt ; PJi^e»»ins^j:< tfc 

-oO®^«iR^#W-r-S±te (3 7) IB«(D7 p 'J > rEfcSOlMtaaco 

10 (4 0) r^^u^ttF^^^^^A^^a'Miiitt^^^^iiW'ns 
0>tt< <kt>-o©jiA^»jR3W*^Wi-*±ia (3 8) gBtt©7*'J > hSBUS© 

(4 1) 7yl/*UnTIS«J!6Ji*«lft1?}BfiJEf-5±E (3 7)4t(i(3 9) 

15 (4 2) mmwmt^m^v-^mm'^m j ±^±^ o 7) ~ (4 o 

(4 3) 7;^'JWiI^lfS«L, JIMSHMEfelftlt^Ji^i/— 9*T- 

(44) ^@m'ftmfe^^m»&T^^-s±ie o 7) ~ u o ©^-r 

20 ftfr 1B«© 7 U > h E4ft£©8&#& 0 

(45) TJistiv^mmmmznmm-zMf&u fr^mmm&*fi&m**M 

tin*&1ifr&±& (3 7)^fc(i(3 9) 8Btt©-/'J > hGftfiOHim 

(4 6) ^g*ttati^^m#^5fMt^ t^mmmim-m*^--*? 

-e^l4^#$-ti:§±!e (3 7) ~ (4 0) 0^-rn*>E*©7*U > hm»1R<D& 
25 at^FSo 

(47) T^*i;«r»«rj|}ji**»j*T?»rtELx tizmmmms&mzn* 

S«U ^ilite»i : F®^U'-^T?§Si^^ti:^±ie (3 7) ttzte 
(3 9) E«©7-'J > hieiiO|!l^o 



Page: 10 



WO 99/10186 PCT/JP97/03819 

9 

Hie*. ttmonmwm&Hntett&mtt&o 

10 EI 9 Ax 9 9 C&tf9 Dtt* *§P£cDy V > MQ»«®IBft55F3*^«JbS 

Ell 1 A. 11B, 11C, 1 ID, 11 EMI 1 F«x t^h7^f^ 

15 cnt><7)EI*> ^-f-tiOTcDtO^-To 

1 :Sft^»tt»tt^Ji 

2 : 7frii*mmmm 

3 : »M£ttJ| 

4 : TA/iJ "J ol^tt 
20 5 



1 0 




1 1 




1 2 




1 3 




2 0 


WMWL 


2 1 




2 2 




2 3 




2 4 





Page: 11 



WO 99/10186 PCT/JP97/03819 
I 0 

2 5:2 5 a. 25b x. y f>/P^xM 
iloiWJS (3) ti % #»iPi0®fl^£tm (1) ©ffllfei-rs®^© 

*»w<o®«^^csft (3) "pb, mmm.®.=?mimntmmz®L^T 

*5giW©®«^jS*t** (1) fciOlli^S (3) (Ccfcft(i\ 3rM«B 
20 *3gBj30H#3&£*fl4 (2) S*t±td> 7;^Hi§Wililitt 

*i?i©itfMjs (4) x\t, m®m&m&=F-mizmmt%wmm^r 
m^ft^mmzft? b. mmm&miL^momtiFfrmMLxm&mmvi 

mmm&miL?m<Dmmfemmit>nu^$m&®xtt. mmm^mi^m^m 



Page: 12 



WO 99/10186 PCT/JP97/03819 
1 1 

5 (3) fc<fctf (4) ^IHfr^iW^o 

*^©a«^m (3) (4) idfciv-c, ®wc*a^s«ii 

ftfcttTSli U— tf lift};: J: o t«lt S C tWfiltf * 0 > 
©SNMSft**£S So LfcJi^T, nytfa-^ • V* • 7°U-Hc 

10 U J: 0 Wf«J{w||»f5^»{c. #^©®«J&#*4 ( 1 ) 
&J:0«tffM#& (3) *fc*!6W©®«^ 

(2) &&xm&mjm (4) jc«t>a7^*uors«i&«*i«fca j ^» 

^WOltMffi (1) > (2) (3) > (4) t* x 

ep$j#s?^ > hsewM^T'©?ijffl^tfeT*So 
Mmmomtt& (29) ic^-ci*, m&mM*<om%m L w.mm%mz 

*W8<D¥M.mm<Dm%.1j& (2 2) iZ&t), rUSS©«ttWEPW (P 

sir) ^wra^^wt-^^^mMfe^i^^^tit^ *^B^©¥)SEnsiifig 

©SJ££fc (3 0) K&IPT, U-if{^j:oTMMi!ktt»i^«^^mS*-r 



Page: 13 



1 2 

u—*fizM Lxmmmm^ tx^^mno p s t&&m ^rta^ta-^- 
*lftifl©¥lKEPWJRoiKfic«r» (22) jc*j^r»i> &*Bite«*fc?©tWb& 

^(22) fc^£n&^ i^mm^ta^^m^(c^m$-ti-^m^w-r^ 

ft £ ^ A 7^ £ ft & o - ;u*f(c J; £ »ffi*<Sft^ <^ogilctot$ 
£fw3£$T-££©Tiff£ U> 0 £i9*f£L<te. ^A@Jt 2 0 -7 0Jt©$5ffl® 
- h 'JA^^yr/A (NBR) *m&^tZv-frttK£&b<DX&2> 0 

20 *^»¥iKEnTO©s5{^g (25) {cfe^r. m\<bmm.*m.mrz>¥-& 
&%mmzmitzm t &m%m^&*^6ztx\ Qmm^m&tzmmz 
*%wv>¥-mmm<vm&%im (2 6) k&ut. ^on-^oTflii:^ 



Pag : 14 



PCT/JP97/03819 

WO 99/10186 1 3 



-noon.) ******* (3D -eti. urttfW* 



PCT/JP97/03819 

WO 99/10186 t 4 

t*n«ta*. (13) , ( ie), cn>« 

, , . -i *s itf ■/ "J v hews®*** 55 * 1 4 
(4 7) tjk» bE «$aa«®7 * i- 

~ — ^ ss£~" - 

fctt*. , (17 ), 



WO 99/10186 PCT/JP97/03819 
1 5 

So 

mmn ( 2 > sm i o ±ktj^ y «r?§«i 2 1 * 

5 m 3 ti*isw©@ftBB£^ft ( 3 ) <z>-m%tumT*& & 0 *mmw& 

(3) TrfcL t-r, SMI 0±fc&»tttt»tfc^ (IE! 

3 a) o fc^-c, ®ft®jcia^t*^o^attftift^si**»&3&LT» 

HfeSM 3£« (0 3 B) o 

gut*, ^.mmmm^m (4) ©-^j^^»m^*>So *&njj©ij 

1 t£»cWll-&tIiMMM*4 (El 4 A) 

& : f®l*»ia^SLr«l»»S3«b'tS (04 B) o TW)miz 
J:^r#I*S|50i»iMa[?Il i7;WJ^»imi24»it« (04 
C) o MM $ftt^^^#IM©iMttM?l 1 II 

jux u 2 £ o t®« £ a-*- (H 4 ) o 

20 sftsatttt^ji 1 a, ^ik^#®3 tJt«LTs $mt?re£>*K froSMl 

0 «-r5S!«tt^S^o Lfc*<oT. SMI 0 t LTWWJJKffl^^ffiffl L 

liiW&ZtiT. SMI O0^®*<»tB-#-5c:t{wttS (03 C) o 
».&S®£Wf-£SMf^ >^ife*5»iStl 3 tWtiLls 

25 *lfc^flS<!:tt*K WW^HittSo 

S5~H7tis *mwfc%fr6¥fmmfc®w&%& (29) 
»i^ai^ts ess) o awjcffisf s^osft/satti*^ 



Page: 17 



WO 99/10186 PCT/JP97/03819 
1 6 

Bun, ^hy^T^ymz^^xjv-^-j^mt^ 1 ) >hBa»fi© 

f!!j&-rs«^ *-flfe»ttS«2 l©4>tt<£t>fr®»c«mB2 2£»#fc8Ui 
S20 (SI 1 A) Kix;u-*-;i/2 3£BB#fclft (HI 1 B) , 
10 2 3 rtSB££ttfttJI« 2 0 ^®iCJ6o 2 4 (0 1 1 C) 0 ft 

^T«a5i«t§X7f>/L'^X h®2 5£a£tf (SI ID) s C©i«y 
f>/Ui?XH2 5 7?««$nT^tt^*o£#*Jg2 4tili2 2 £i>y 
^>*TSfc*L (H11E)> ^^Ic^iCJC^TS^-TSiy^^^Uv?^ \>M 
2 5£|&£LT (HI 1 FK Wtt^±{^SSfc<fcO*ii6o^**®Ti£^ 

H8(i. *wa<d?>) y Ywm&w&fiVk (37) i^tf^-yf-y^u^ 

mmU (HI 1C) ©x;l/-*-;l/2 3TO£:*iti6-r >*5T35«Lfc& (H 
8A) . J6oiiti2 4±l:7;W 'J 2 iMiftM?! 1 

20 nmizMffrtZ (H8B) o fc^"C> Wlcfi^tSSIS^OlfflMt^l 

i zmmfemtsifz. mmmmm 3 i-rs (H8 o » «^t, 7;^ u$ 
ic£ ot*Ejia50jfts»ttis:?i 1 »j sammm 2 (h 
8D) o femfe^znT^^^mmm&mttm 1 #s«min?£>^ 

25 *-r5ct*<nr«it?*So a#-r^^ii^*i3. 7^*yw&**JiJi2, jts 

H9«. *5BW©y«;>hiQ»«©«!li^a (3 8) fc&tf 3-x-y ^y?*U^ 
(Hi 1 C) 7;l/rt U K5>f 7 4 £®t> (H9 



Page: 18 



PCT/JP97/03819 

WO 99/10186 i 7 



Pag : 19 



WO 99/10186 PCT/JP97/03819 
1 8 

(xr/Wt^S) s I PVM> h I P— 1 6 2 0 (Hittil) J^Wbtt 

fTT a 7 n y * t tz it ? 5 7 h m&#. UvfVfW-SCi j&<t- t £ o 
25 T'^^o 



Page: 20 



WO 99/10186 PCT/JP97/03819 
1 9 

JKOUSDSffe (2 9) , > bE»fi©l!Ji^ffi (3 7) *>£tf (3 8) 
*HSW©iS^fife*t*4- (2) . S&JBfifcfrSf (4) ^ctO^B^o^U > h@e 

«fiosaii^ (37) iz&t>&TJ\s*i)*sm®mmizmt&ctt<T«%&T 

25 

x&wnmwBmm (2K iti« (4) *><fccf*^®>r»j>hBe 

(3 7) {3#^S7;U^';nJ^Ml«, '>«<tfeT;l/*UW 



Page: 21 



WO 99/10186 2 q 



PCT/JP97/03819 



, > **m*mu* (3 8) b«,*t** 

— — -•■ •-rrn 



25 



Page: 22 



PCT/JP97/03819 

WO 99/10186 ^ 

(2 9) ~ (3 1) t^*V X, «-.*S>«R*-C 
M »-»W« (37 ) 43*0= C 3 



Page: 23 



2 2 

■fim® p s iK^fttt^ i >s c i § & o ffl ^ a p s MK^m t> t < imm® 

8 2 0 7 9^#lCia«gCD«fc9^^^- ^^*i®CD^^ffl^SCitT^^o 
(3 7) *s«fctf (3 8) K&fr>Z>TJlJii)m*mf6Ctt<X>£Zo 

io *^o®«^^(i)> (2) is^tfrnmrntfctj-m (3) x co tuft 

25 *%^®7JK9ffiiJK®S3UK^ (2 9) 

*%W©¥IRB1WJJSR©S!J!R^ (3 2) fcitf (3 5) Oct ? IC. 



Page: 24 



WO 99/10186 PCT/JP97/03819 

2 3 

*nwo¥ffcmm<z>§!l®.-X& (3 3) (3 6)®J:^;, 

Kwmmmmw&wM.-Htik (3 4) - (3 6) »c*?^t, 

tOtCf^Ci^i^o /<-->^*BatLTtt. 2 0 0-2 5 0 lCT85Mffl 

«ittf rpsJKKIftj (*#*?j#l\ OHO Wl^ttJJS 
SB$g*Tx 1 0 7- 1 0 81) iClEifeSftT^&o 

15 *»wcd^u > haa^fecDiait^ (37) \z.ykt>ttwb4 y*t lt«. 

C (tt) ^yvhEBMft^ BiPJXHffKtt^fiJ) KIB*3nT^St>©*tt 
WiLtfx >«)o*#Wi*<««D«^tctt, rSiBH^amJ (1 9 9 3^6^f, 



Page: 25 



WO 99/10186 PCT/JP97/03819 
2 4 

5 h@»fi£IIHSW-»rJR-J T^U>Hg»^>hV-»^-ISi»K53JR-j (1 
9 9 1^ C. F. ^-AX J r. (ft) v MUR^EIR, ifittft 

*)u-;l/*J4 3, 4 4iaotil4 1 tif4 K«4 2«^fcPai:fA 

10, #>y4 12,H4 1 (cMfttf £ftTV>&f&i&ttigiH 1 l^b. flliE 
feWJC^^tlttttti^tl^o *fcENM::«ffi4 1 ct#«ttT-XK-4 7feJ:a'® 
20 JE#>f K4 9t*C^$n^««fEPJ|P#a-l?*«*E#«fr«4 1 3^blE^# 

^««£I^fe-?£>^ EH«4 1 4©^®(c^ifeMM^W$n^J; 
tt*^x7^7 4 8^£TO]J£4 1 4 £M 0-/1^4 5 , 4 6 tT'Mf&Z 

n*«H«p*cifii^TKJE5Eft*<i**f*ite»nso 

$ bicTOJ!£4 1 4 ti. 4 o^|5]fe$64 2 3 IcS&SftfcJft&'Ol/ h 4 2 4 <h 



Page: 26 



WO 99/10186 PCT/JP97/03819 
2 5 

mmzn&o m\#v?*4 2 2te±mzmm* 1 4^ift6tJ6©tia 

*m»EB3ttT*J*3x l«i*i:WISftfc»ft7r> (El*#-f) IC J: 

J: 0?WP4fctiJiijlli3?ftfcSfti6<«i7 r > 4 2 O^A^tlSi^^^t^ 

JBLhOJ;-3lc«yiSn^:WWJS4 1 4(i2o©[Ii»4 3 Qicmmztiizmk 

-ammmtz c t t> wfcrefc£o 

20 H«J 1 

J I S 1 0 5 OT/K-^A-V- h£6 0°Cs 1 0 %N a OH^ftJcaflt U 

3 OXfllSI*^»ci»IH«»LT*ftU ^TKftLfco 2. 0 

25 2 5fWB«j?affift*m\ 5 0°C. 2 0 391 



Page: 27 



2 6 



5 



*1 








5 


# ij &8 t'-;vx7^ 3 y (sjy^K^FS 0 . 2 /z m) 


2 5 


ISft&fl:** ( I P - 1 6 2 0 ; ttJ^S^Ib^ (flt) S3) 


2 2 0 





rnj&m (nonm) TBM^^^^ffitiWttft^Ji^ 

- 1* 3 2 0 0 M C D) {CTTOJ^f o t C6x mffl<D$]&m Gftl 0 tfe) Tf. 



A^HM£JRtt?JI£)&jgK Lrt:X#£ 3 0 °C<DWMT T? 6 * ft $m L fc&lc, ± 

20 7&<T?i£o 
HWI2 

1 <t|5itfctfc©S*t OtTMbT^^Ai/- K 1 1 1 0 X 3 9 8 mm) 
K*2©fflfife£W*5&^ft£ffllvT\ #-x>3- h&iC^f^U 3 0°C 



Page: 28 



WO 99/10186 



PCT/JP97/03819 



2 7 
*2 



/ 9 9 } ) ^ 'J ;v 2 . 0 7J) 

filD^kTK* (IP— 1620 ; tfJ*Bttft* (*) » 



HI 



5 

2 5 
5 

2 1 5 



-If 3 2 0 OMCD) ICTEPWMTofctC*. <* 1 0*> ^ 

a***«****ffi^ Mtt rawnWEi 5ov) wowu 4 o 



20 



Page: 29 



PCT/JP97/03819 



2 8 
^3 



3 / u MtK^ w >wn*»*» 5 4 ma* 
mx^m i. 3^) 

10 ttftftft** ( I P" 1 6 2 0 ; BtfBMHfc* (*> W 



0. 
0. 
7 4 4 



0 1 
5 



20 



¥**l/-1f«*»« n 8 0 nm) -CB»«C*a+«WMMMWt»* 
15 _ b * 3 2 0 OMCD) Ct^o^C^ ^ 

tm*Liu mttt**me*m*<>>9**tLx. its*****.*** 

MM 1 (*»ftTA^***- K 1 i i 0 x 3 9 8 .urn) 

W»Ktt?l OWL 5tfm)*»yto 



25 



Page: 30 



WO 99/1 0 1 86 PCT/JP97/0381 9 

2 9 



10 





mm 


MSB 


/99 V 9 9V MtLn-ttfr/T 2 y jvmn-f* 

ji&m&fr csait : 3 / 3 / 4 , mHtt&mi 3 . 5 -m 


1 0 
5 

8 5 


^5 




MSI* 


# V bf— : J 3 > OP^tfc^S 0 . 2 # m) 


5 

2 5 



teftUHfcTk* ( I P - 1 6 2 0 ; fcbftSflkll:^ (80 89 2 7 0 
15 ' 

smtti'—vKy&m (7 8 0 nm ) rm&mzm^t-zmfem&m&^mz 

(2. 0 kg/cm 2 ) Lx *Sft«©lft»iHltti^^JHtT7l/*ynr»«M 

7^^- 6 0 0 cd) tzxm^n-otztc^ sjjfo£T*mnm*±tu 

25 &#ttt£l% 

<dwmtt6 rnrnfLtzm^ iMtm^o^mx^ mmmomifc&u&tzt 
mis 



Page: 31 



WO 99/10186 



PCT/JP97/03819 



OHO 2 0 0 X 3 0 0 X 1 . 6 mm. $P3J? 1 8 jti m) K> 3§ 6 ©M^Wl*- 
ftttM (MS. 2 Mm) *»fco ft^T?. *7©IM««»W*H^ 

T> jj-T>?-vm^£<om^L, smmmm^m orj*i. 2^m) ^ 

^6 











^13. 5 7j) 


1 5 




8 5 


*7 








# U / 9 ? ] > frWt? V y ) & * 2 • 0 ^> 


5 




2 5 




5 


ttftlttftTk* ( I P" 1 6 2 0 ; lB*5»^b* (1*) ») 


2 7 0 



ajsfcfcu— (7 8 0 nm) SflMMttWFM* 
25 jffl»3£»3-ti\ ft^tf5. 0%ltf h^AM (R&3 5°C) *rX7l/- 
(2. Okg/cm 2 ) L> MWO^MaPlkttWft™ ± 7 ' J 



Page: 32 



WO 99/10186 PCT/JP97/03819 
3 1 

(4 5°C. 3. Okg/cm 2 ) T?ft»U MWMWSftW 

m^ommzmikUzo 4 0°c©3. oxawfc^M***** 
5 ve&ofco 

10 6 

iW) SSI. 2 0 0 x 3 0 0 X 1 . 6 mm. iH18//m) f:, i8 <£>*&J&£Wir 
SMSK*ffl^T, CHMBI««E 1 0 0 mA) KJ:*>!**lk 9 0 



Page: 33 



WO 99/10186 



PCT/JP97/03819 



3 2 



10 



3*8 










^JU&m&fc (fifiit : 2 / 3 / 4 „ Sfifl^ffli 




5. 57j) 


2 0 




1 




9 0 




9 0 



^mwis—y&itmm u 8 o nm) Tmm.mzm%-fzmmM&mt : i L m% 
(2. 0 kg/cm 2 ) u }m&wommm&mfcirmtTJi>jiv^mMmm 

(4 5°C. X-^l^-EE: 3. 0 kg/cm 2 ) T'&SU ®#JI"t:1&S£ftT^ 
fc^8B#<JDffliS*l$£L;fco fc^T\ 4 0°C<£>3. 0 %7miti- h 1) V Ammr- 

20 Miix mfi-m&mzf&£:U -7v>hm%uzmz 0 nhntz^yvw. 

25 W^TT?4 *J3##Lfc»Ks ±fctmm<nl5&T\ MSoffM^l&^ci C 
Jfcttfll 



Page: 34 



PCT/JP97/03819 

WO 99/10186 

3 3 



*9 



10 



15 ««OP-l 6 2 0; **5»rtt* C») » 



5 

5 0 
5 

2 2 0 



( 8 3 0 nm) ^WC***-***!****"* 



Page: 35 



WO 99/10186 



PCT/JP97/03819 



SU 0 



5 *i;^^i"J^»5<"J'K»^fi 2 - 05) 

,^i^<ip-ie20;iB*Sttfc*» 



mass 



5 

5 0 



2 2 0 




C2H5 



15 



25 ij;a<t«fc. 



Pag : 36 



WO 99/10186 



PCT/JP97/03819 



3 5 

Si 1 



5 

2 5 
5 

2 1 5 



W Vf«M ( 8 3 0 n m) *WW=*W**»I»*M* 

*»U 0 , , on v<;1 

^M*^-^ (NBR) T-^n^0a-^4 3 4 4 J: 

25 SU s 3 0 4 (J i sxr,««) ««««4 1 ■ 



Page: 37 



3 6 

g^T> 1 4(itSt*)n-;l/S*4 5, 4 6tC«fc»K &$j©M&#t£&$ 

f 74 8^£>TOJj&4 1 4<fciKDP-;l>2N 5 , 4 6 £"&&l&iStlZ&9m\Zfa 
#Ti$E$Sl (ff#2 kg/cm 2 ) ^^It^nSo 
3&fcfflBl]JK4 1 4(±, 4o©@^4 2 SlzmmtltzMm^h 4 2 4 <h 

10 ^ii$tlSo tt3l#-y**4 2 2rt«(C(ift^U5 0 0 1 /mi nfi)»»7r 

»7 7 > (ME6mmAq) 2 £lfiB $ ftTfc «9 . TOJHS4 1 4 ±© 

«7 r t li} LlJt^te t /; i C 6, 2 0°CT*>o/Co 
15 tt^T. EP« 4 1 4 « 2 o©®^ 4 3 0 KfB$R^tLfZ»Sk^JU b 4 3 1 
^Ua'»;7 7M^$Wo CLCTMS4 1 4^«9HiL^o 
BLh©«kolcftll*lteLfcPSIR*. ¥^U-if»^SS (8 3 Onm) T? 

(S±¥*7^7I/A^ N DP 4) ^ffl^T> Mft9©M&Ktttt&? 
20 liPSS«m»iLfc. -BSIi:#A?||$)ii^Tot2 0 0°C{cflnf& 

25 i^isa^ifco 
1 1 

nd-3 o o) zmttzmmmwi tmmzLTmmMmk&^mzi&f&z 



Page: 38 



PCT/JP97/03819 

WO 99/10186 

3 7 

* (=ssa«M> odp-df) tm^ 

«BW 1 2 

(80 SS, 2 0 0 X 3 0 0 X 0. 8 mm- S»l»^ 0 • 

o* s -----^;; 

a Ct*> * SER- 4 5 0W) iD - W -Hti:i^^-*-^ 

i,^vyvyxhi©l« 

25 C7 8 Onm) ^^"^1 

(2 0 k g/cm- ) U 



Pag : 39 



3 8 

x.^>^l/^XM^^L/^> ilfcOM (4 5U X7°U-E: 
5 3. 0 kg/cm 2 ) T'MSU x y f->?>y>X hlT^^tlTV^j:^^ 

®m#>^%mts&tfmm*m£;Ltz 0 fc^x\ 4o°c©3. o %7kmti- h >; ? 

10 

'iiitzmmuzz ovwrnrxi ^^^Lfd^ ±ieiiwiM©^&-ex<y 

tZo 

15 H»j 1 3 

rtXit^ (#0 $!k 2 0 0 X 3 0 0 X 0. 8 mnu mW 1 8 # m) iC. 0 . 
4mm0&<fctfO. 6mm0©7;l/-^-^l 0 0|t"^itf:t> 
20 toS (HifiJig (80 . OPC^otxM) £I&U 

7 'J nflgte Kg j Z 1 ^QMl 
25 A/A (Jg$ 1 5 #m) £'f§fco ±i5X^~*-;WgfifeftM1£©fflJ6o$S^® 



Page: 40 



WO 99/10186 



PCT/JP97/03819 



3 9 

2 



" "7" 








5 ******* CM* '8/8/ 4, 


1 0 


3. 55) 


^ * 9 *■/;< * f 'J *•» - W/T 9 ' >A ^ n - 


1 5 


* rt .1 ;!,**&* (mfiit 1/1/3. a»w»^* 


1. 2Jj) 


5 


io n-tfyf^v* 


7 0 





Pag : 41 



PCT/JP97/03819 

WO 99/10186 

4 0 

10 #Xfc*<*>* 2 0 0 X 3 0 0 X 0 . Brnm-SiH^ C, 0. 

x*-*-*<x©*«M >?o«tt«TLfc«. ftUffl******** 

20 MB (IRIS 3. 2,m) **tu *8«D*tt**+*«W*H<£ 
(QWUEl 5 0 V) CtOW* 4 0W25HM***T» **» 

>i£»*i/-+-gsjt^g (7 8 o nm) T«e««»c«s+5S«att»tt?a* 

T) (2. 0 kg/cm* ) U #BUW©»*Mtt*^iT* 

»««HiUKMit. T ** mm^.mm. ■xwxvtt 



Page: 42 



WO 99/10186 PCT/JP97/03819 
4 1 

3. 0 kg/cm 2 ) ^IiU ^y^yyuiSxhm-CimZtiT^t^^ft 
'nitimmiR&a o°c©b^tt-4 +BQmLtzmz, IMtn^o^-n^y 

*yy\sV7, h m omm& -otztc^^ xmvm^ *vmmm&m aci £ 

1 5 

15 x;i/-^-;i/^fi£ 

tfX-fl:^ (#OS!k 200X300X0. 8 mm. MW- 1 8 <tm) I:, 0 . 
4mm0*JJ:tfO. 6ram^©X^-^-y^l 0 Oif o^it/cf > ^a6-?£ 

mm cm ^ opc-/ntxM) ^^-^-j^nm^vm 

20 ®^®{cJ?$8^m©^J6o^«^ig^^ 0 
77U^ 'J aT^tt KzlZi ^A^M 

^^^ffl^r, mmmx-m^, iov^jmtx, t^u^m^^ 

^^U-ifm^B ( 7 8 0 nm) TSe»(c|S^^^Mifettm^il^ 



Pag : 43 



WO 99/10186 PCT/JP97/03819 
4 2 

m-m^m^xmm^m t u 5 . o %m& h u ? c^s. 3 5 

°C) *X?l>- (2. 0 kg/cm 2 ) U ^EmtOflMIMttfttt^ff^T/W 

x»;f^I/^M«l^ (4 5tx X^l/HE: 

3. Okg/ cm 2 ) T'*ilL> i-yf >^l/i?X hltM^tltl^l^ 
10 ©fiJ6o^JH*5«kCJ f fi«*l»*L^ 4 0t:©3. Q%ftMil+bV* 

HWl i 6 

20 ^7XSMi#^i/«ll&«©MffiicfflfS^®fj^^/-M®ffl««Jl« (HH 
tfxfl:^ (80 8L 2 0 0 X 3 0 0 X 0. 8 mnu ®3J? I 8 » m) fC, 0 . 
4mm0&<£a'O. 6ram*©x;l/-*-;^l 0 Ofi-fo&flttfc^ gfla6o£ 

&s cn^ssx a*) , opc^a-t^M) *jfeu ^-^-jv^m^vm 

X * - ; W^©ft£a6 O ? ©3£«£^7 L fcffex ^8 ft? 3 m.tt 



Page: 44 



WO 99/10186 PCT/JP97/03819 
4 3 

mzm^Ts mmm mmmmi o omA) icj^m*?^ 9 o°cti 
zfitzmtimzm^T, (En^mEi 8 0 v) iz\±mit'&, 4 o°ct 

4^L/-1fBXttB (7 8 0 nm) Tnm«C«^£«MMtttt?JI« 

»»ststT»itttJitu 5. o %mti- v>) v mm mm 5 
^xt'u- (2. 0 kg/cm* ) u ^EUffioik^gittata^atTyu 

x^y/^xUHMlfcl (4 5°C. : 

15 3. 0 kg/cm 2 ) x 7 f >^Ui?x MTtl^ntl^l^ 

20 ftgia-att 

n^tzmmu&z ov(dwmtt»4 *rB$mLtzmz\, ±ss.tmm<D^mv^y 

hJP©3&dt*ff ofciC6, *»©*St>E«lSR*»«C<k*<-e* 

25 itm\2 

if Mt^ (*) «, 2 0 0 X 3 0 0 X 0. 8 mm. $3® 1 8 #m) ic, 0. 
4mm0*5cfct>'l. 6mm^©Xyl/-*-;l/^l 0 Offl-foMitA:^ ftJ6-j| 
MS (MUI (tt) . OPC^p-feXM) £ifeU 



Page: 45 



PCT/JP97/03819 

WO 99/10186 

4 4 

5 C t g £ i ^ -5 *> fc 



Pag : 46 



WO 99/10186 



4 5 

m * <d $g m 



PCT/JP97/03819 



5 /£#*4o 

5. ^Htt«tt?J|]&<%RJ|S»d«M^&M«9 1 BRoM)»m 

12. ^«ittiRtt?ji««»&-T?^jdci-«f»«93. 4, 7. so^-rn^ 

25 16«©®«J&fifc*fSfco 

14. mmwmffcmiamT'&zm&mi, 2, 5. eov^^ctdoii 



Pag : 47 



4 6 

15. mti)<mmm$3m-z&$>m&mz. 4, 7, so^-rnMmvw 

**S»3^ 4 ttztt 8 8E«©H«^£m, 

io is. mw?i)>hwmmmm*mtT*&&nimi. 2. 5, e©^-r 

19. S»*<yy>hB^«lgigffl3c^ffrT*S3»*3gi3. 4, 7, 8©^f 

20. mt&7v>hwmuKmm&mp!**>r>T > Twiaimmmzw, 

2 1. SW^'J y hK»«SWtffl^(*T*oT, T;t/* U ?7»mJ!£« 
20 2 2. a#«*W©**tt¥JKWWJR©K*Jl±lc, 

25 tt : ?€rSfe*-?T*»*^2 2^©Sji)jR^jajR©tab5ri*o 



Page: 48 



WO 99/10186 PCT/JP97/03819 
4 7 

2 5. m^m<zmL*m&irz>^m^t) o-w^ots maw n-;u 

2 6. mm&*)u-jw<DTm^ mtmim^mmomm^mLrm 
2 7. mum*) u-fr*s<z>Tmi^ ttf&mm%um^®:zm-fm*m2 a * 

10 tz it 2 5 Ifi^OWEP^JRg^M^fio 

2 8. MI5^0p-^©T^{^ |ylSS^tt¥)ISEnW©a®^^#L-CJS 
itSf^fl, ^o^f[|i^{Eit^^Wf-^m^:ll2 4£*:te2 5 teig 

3 1. MC*»WW*<8 0 0 nmBl±©*fi*»=»JRS***Lx 6 0 0 nm 

20 *j»©jftg-m»«a<«*«© i / 2 ^«*rg 3 o ®M<o*immf&<DWR 
^jt*w«w*8»*s2 9-3 i ©^■rn^iatto^KwwjjRosiJR^o 

25 MlClRiStCitL*^*JHIt-r4»*3g2 9-3 1 ©V^nMSttO^JREPWIR 

^•5m*^2 9-3 1 <D^nfrimo¥-f&wmM<z>mf&-%&o 

3 5. IWE**tt¥JRWWIR*<*3yfflT?*0x *iHlk«»*«»cJRffii»-*tU* 



Pag : 49 



PCT/JP97/03819 



4 8 



Page: 50 



PCT/JP97/03819 

WO 99/10186 

4 9 

4 ° L T ** «Wl«s««ta«3 7 *fct*3 sefto? 
4 4. (WMWMM^*^-****-*"** 3 7 ~ 4 ° 01 

*■*»***«**» 7-4 ooiwww^-J > hOKo««*. 



Page: 51 



PCT/JP97/03819 

1 /8 




FIG.2 




Page: 52 



WO 99/10186 



2/8 



PCT/JP97/03819 





Page: 53 



WO 99/10186 



3/8 



PCT/JP97/03819 



FIG.4A 



FIG.4B 



FIG.4C 




WO 99/10186 



PCT/JP97/03819 



4/8 




FIG.6 





Page: 55 




Page: 56 




Page: 57 



WO 99/10186 



7/8 



PCT/JP97/03819 




Page: 58 




Page: 59 



INTERNATIONAL SEARCH REPORT 



PCT/JP97/03819 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 B41N1/14, B41C1/055, G03F7/004, G03F7/36, H05K3/06 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 B41N1/14, B41C1/055, G03F7/004, G03F7/36, H05K3/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 19 22 - 1998 Jitsuyo Shinan Toroku 

Kokai Jitsuyo Shinan Koho 1971 - 1998 Koho 1996 - 1998 
Toroku Jitsuyo Shinan Koho 1994 - 1998 



Electronic data base consulted during the international search (name of data base and, where practicable, search te 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 62-16833, B2 (Tomoegawa Paper Mfg. Co. 
Ltd.) , 

April 14, 1987 (14. 04. 87) (Family: none) 



JP, 54-43402, B2 (Kansai Paint Co., Ltd.), 
December 20, 1979 (20. 12. 79) (Family: none) 

JP, 6-237064, A (Mitsubishi Rayon Co., Ltd.), 
August 23, 1994 (23. 08. 94) (Family: none) 

JP, 8-51270, A (Ibiden Co., Ltd.), 

February 20, 1996 (20. 02. 96) (Family: none) 



1, 3, 5, 7, 
10, 14, 15 
12, 18, 19 

2, 4, 6, 8, 
9, 11, 13, 
16, 17, 
20-36 

12 



18, 19 
37 - 47 



| | Further documents are listed in the continuation of Box C | | See patent family annex. 



* Special categories of died — 

"A" document defining the general state of the art which is not considered *TZHSu^S£S ZmSSSSSZ^E!** 

to be of partfculaTrelevfnce lhe P nna P ,e " ,htor f ""^"B '"venwn 

"E" earlier document but published on or after the international filing date "X" document of particular relevance; the claimed inveotion cannot be 

mM U al H nnu.l nr rannnt k* mimIHmm! In immlw. on ifliu»ntt%M» 

"L." document which may throw doubts on priority cUlm(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

"P" document published prior to the iBieraatk;=-i filing dst: but later than 



Date of the actual completion of the international search 
January 21, 1998 (21. 01. 98) 



Date of mailing of the international search report 

February 3, 1997 (03. 02. 98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 
Telephone No. 



Form PCTASA/210 (second sheet) (July 1992) 



Page: 60 



BS3ffl«I#-§- PCT/JP9 7/0 3 8 1 9 



Intel* B41N1/14, B41C 1/05 5. G03F7/004 
, G03F7/36, H05K3/06 



■HE*fTofcft/MBiW (SgS#l*#Si (I PC) ) 

Intel* B41N1/14, B41C1/05 5, G03F7/004 
, G03F7/36, H05K3/06 



B^mmmm^n 1922-1998 

B^m^mmmmm^ 1971-1998 

B*Ba»?tB9rX&tt 1994-1998 

B*BXfflSr£B»&* 1996-1998 



JP, 62-16833, B2(ttaftttBJIIKi»f) 14. 4£. 1987(14.04. 1987). (7r 5 !J-fcU 



JP, 54-43402, B2(B81S^ > h«SC#tt)20. 12£. 1979(20. 12. 1979) 

JP, 6-237064. A(=«W 3 >*a^tfc) 23. 8^.1994(23. 08. 1994), (7r5 9-4U 
JP. 8-51270. AK e , 7 r >'tt£C&tt>20. 2^ . 1996(20. 02. 1996) . (7r5!l-4 U 



10, 14, 
12, 18. 



9, 11. 13, 
16, 17, 

2 0-3 6 



18, 19 
3 7-4 7 



B«PL<li««H«W4aA*«fti-*fc*K5lffli-ft 

x«t eaatw-*-) 



rxj wcMJio*»ss:itt"C*>-3r» ^sS^tfiRo^-cBW 
r&j R-/<?yh7rS!l-X» 



2 1. 0 1. 9 8 



03.02.98 



B#B#fF/r (I SA/J P) 

§S{E##1 0 0 
JfcfiC« ! FftH K®)5SB§ HT B 4 S 3 * 



«PCT/ISA/2 10 (12^) (1 992<f7fi) 



^W/t*^* (tMROfcSWJU 2 C 9 0 2 0 

* «■ £ {* i^r; 1 1 



®SS#-S§- 03-3581-1101 



Page: 61 



